Reaction of sugar triflates (1) and (2) with tert-butyl cyanoacetate in presence of sodium hydride affords the cyclopropanated sugars (3) and (4), followed by selective hydrolysis of the ester group to free acids (5) and (6), respectively. Couplings of (5) and (6) 
Introduction
A recent report from this laboratory [1] de scribed a simple sequence of reactions for con verting the readily available L-arabinose and Darabinose into 3,4-cyclopropanated sugars via 2,3-anhydropyranosides. The route has considerable potential for syntheses of structural variants of 3,4-cyclopropanated sugars by appropriate modifi cation of steps from the key intermediates. The present work describes such a variation to afford high-yielding syntheses of a new type of cyclopro panated sugar amino acids of potential biochemi cal interest.
Results and Discussion
The benzyl 2,3-anhydro-4-0-trifluorom ethanesulfonyl-ß-L-ribopyranoside (1) and its a-D-isomer (2 ) are prepared by previously published methods [2] [3] [4] from L-and D-arabinose, respect ively, and both of these are treated with rerr-butyl cyanoacetate in the presence of sodium hydride to obtain the cyclopropanated sugar derivatives (3) and (4). Apparently, the sodium enolate of tertbutyl cyanoacetate initially displaces, with inver sion, the triflyl group which is followed by further alkylation by the fra/is-oriented oxirane ring. The two different conformers 'H0 and °H, can be safely assigned to the compounds 3 and 4, based on the chemical shifts of 1-H in their 'H NMR spectra [1] . Interestingly, we obtained a complete control on the newly formed chiral center, i.e. the bulky ester group is apparently in "exo" orien tation in both the cases, as suggested by the pro ceeding reactions. The selective hydrolysis of the ester function with normal acidic and basic re agents caused considerable difficulties due, either to the hydrolysis of both the cyano and ester moi eties, or formation of a complex mixture of prod ucts. However, saponification with 80% trifluoroacetic acid in dichlorom ethane cleanly affords the free acids (5) and (6) in almost theoretical yields. The compound 5 is reacted with hydrochlorides of carboxyl-protected naturally occurring amino acids including methyl-and benzyl-esters of gly cine and the benzyl ester of L-alanine, respec tively. The reactions are carried out in dimethylformamide in the presence of 4-methylmorpholine, affecting coupling with "Castro Reagent" (B O P+PF6-) [5] [6] to yield cyclopropanated sugar amino acids (7 -9 ). The analogous reaction of 6 with the benzyl ester of glycine leads to compound 10. The compounds 5, 7, 8 and 9 are shown to exist almost entirely in the !H0 conformation by !H NMR spectroscopy, while °H 1 can be assigned to 6 and 10. Similar conformations are observed for 3 and 4 from which it can be inferred that hydroly sis of the ester group and subsequent amide bond formation does not change the conformational stability of the molecule (Scheme 1).
The bulky ester group in compounds 3 and 4 was expected to be in "exo" orientation according Scheme 2.
to earlier findings of Schöllkopf et al. [7] [8] in analogous but simpler cyclopropane derivatives. Further indication to this effect is provided by coupling of 6 with benzyl 3,4-("exo"-aminomethyl)methano-3,4-dideoxy-/?-L-arabinopyranoside (11) [1 ] under the conditions described in the fore going. The facile coupling and high yield of the resulting compound 12 suggest similar orientation of the carboxyl group in 5 (and hence the ester moiety in 3) as that of the aminomethyl group in 11 for which "exo"-orientation has already been established [1] , The evidence, however, is not con clusive and further insight to the stereochemistry of the newly forming chiral centre in 6 ,6 -disubsti tuted-3,4-cyclopropanated sugars would be pro vided later with the help of X-ray crystallography.
The !H NM R spectrum shows that 0 H] confor mations are retained by both the sugar molecules of product 12, once again revealing that amide bond formation does not change the conform ational stability of this type of compounds (Scheme 2).
Experim ental
The melting points are recorded on a Btichi 510 apparatus and are uncorrected. The optical ro tations are measured on a digital polarim eter OLD 5, Carl Zeiss. The elemental analyses are perform ed on a Carlo Erba elemental analyzer. The field desorption mass spectra are recorded on a Varian MAT 711 mass spectrom eter and the NM R spectra on a Bruker WM-400 spectrometer. The assignments of the 13C NMR spectra are made through comparison with the corresponding ones of a similar series of compounds [1 ] as well as published data of various carbohydrate deriva tives [9] .
Benzyl 3,4-(C-cyano-tert-butyloxycarbonyl)methano-3,4-dideoxy-a-D-arabinopyranoside (3):
A solution of 0.1 g (3.33 mmol) sodium hydride in 10 ml abs. tetrahydrofuran is cooled to 0 °C, then dropwise 0.5 ml (3.58 mmol) tert-butyl cyanoacetate are added and stirred for 10 min. A solution of 1 g (2.82 mmol) benzyl 2,3-anhydro-4-0-trifluoromethanesulfonyl-/3-L-ribopyranoside (1) in 10 ml tetrahydrofurane is slowly added and stirred for further 20 min at 0 °C. Then the reaction mix ture is kept at room tem perature for 5 h, the sol vent removed, 15 ml water added and extracted thrice with 20 ml dichloromethane. The organic phase is washed with 50 ml water, 30 ml saturated sodium chloride solution, dried over Na2 S 0 4, freed of the solvent and crystallized from ether/«-hexane as colourless needles. 
